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Glazov, V. M., Vigdorovich, V. N. 20-136-5~21/59 
bei on ae 


On the Problem of Diffusion-Free Crystallization of Metal Alloys 
(K voprosu o bezdiffuzionnoy kristallizatsii metallicheskikh 
splavov) 


Doklady Akademii Nauk SSSR, 1958, Vol. 118, Nr 5, pp. 924-927 
(USSR) 


A. A. Popov (Ref. 12) on the basis of the theory of diffusion- 
-free transformations (References 9,10,11). developped ideas on 
a possibility in principle of the diffusion-free crystallization 
of alloys. Based on these ideas the present paper investigates 

the simultaneous influence of the cooling speed and the composit- 
ion of the alloy on the degree of the ramification of the dendrite 
forms during the growth of the crystals. Two possible types of 
interaction between the components are taken into consideration 
here. Then it is briefly reported on the behaviour of the elloys 
during an undercooling. The dependence of the degree of ramifi- 
cation of the dendrites of the cooling speed in the crystalli- 
zation has a maximum which corresponds to the critical cooling 
speed for a given alloy. The modification of composition of the 
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On the Problem of Diffusion-Free Crystallization of Metal Alloys 20-116~5-21/59 


alloy in a given cooling speed has an influence on the rami- 
fication of the dendrite forms of the growth of the crystals of 
the following kind: An amplification of the content of the 
second component in all crystallizing alloys lowers the degree 
of undercooling of the crystallizing alloys of different compo- 
sition. In the alloys of undercritical cooling speed an ampli- 
fication of the content of the second component must lower the 
ramification of the dendrites as a consequence of the lowered 
degree of undercooling. The peak of the curve representing the 
dependence of the degree of ramification of the dendrites on the 
cooling speed in an amplification of the content of the second 
component in the alloy must move towards a higher cooling speed. 
fhen the increase of the temperature stability of the developping 
solid solution is discussed. The most important conclusion from 
the present paper is the followings The microheterogeneity of 
the crystals of the solid solution of two-phase alloys must have 
a maximum at certain medium cooling speeds (which correspond to 
the critical cooling speeds). This final conclusion is of import- 
ance for the development of processes for the erystallization of 
heat-resisting alloys. There are 3 figures and 21 references, 

20 of which are Soviet.. 
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-sUTHOR : Vigaorovich, V. I. ON [ton i2on5-2 1/67 


PTTL: Te Construction of Conodes in YwosPtase vomains of the 
. phase viagrams of Metal Syetens by Means of the Microhard- 
ness Method (Tostroyentye konnod v dvukhfaznykh oblastyakh 
diagramn sostoyaniya metnllicheskikh sistem metoaom mikro- 
tverdusti 


ve@RgTOPICAL:  Foklacy akademii nauk 3358, 1950, Vol. 120, ile 5, ppet02 t= ier? 
(Usk) | 


ABSTRACT : The determination of the position of the conodes is one oT 
the most conplicated ana tiresome operations in physico- 
cnemicai analysese a good knowledge of the chemica} compo- 

aition of the jndividual phases {is indispensable and its 
determination represents the main difficulty. However, tnis 
protiem can pe golvea if the mentioned method is used The 
previous papers (nef 1, 2) showed thet the experimentally 
constructed microhardness isothermal lines depend mainly on 
the orientation of the cross-sections to be investigated 
with respect to the conodes. It ig the object of tne present 
communicution to prove the possibility of use mentioned in 
Card 1/4 tne tivle. The majority of solid binary solutions of netal 
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microhnirancess velue or tne velid solution in the oe 
Tegion a line a! the same values of microtardnes: iisoreieric 
lines) are drawn. “hyiously the directicn of ull isescleric 
jines in the concerning 4-component eystem wili ve parnilel 
This slope is tu be determined above cli, Hieure 2 snows the 
conutruction or the conodes at 5%) according to the knewn 
variation of the microhurdnera in the system copper-titanium 
and at 859° Por conver-siumirus. ‘the isoseleric line is 

draan up to the intersection with the corresponding solubilisy 
isothermal tine, Yhe coint of intersection revresents: the : 
point of the concentration triangle which corresponds toa 
solid eatution of highest concentration,the microhardness era 
thecefore the concentration of which as «el! are the vame a+ 
thone of a solid solution of a chosen Alloy in the troerhr en 
domains Then the direction of one of the conoden may be de. 
termined at the given temperature. “or this purpose tne coint 
of Interreetton of the isogcleric line is connected with the 

; point for which tne: microherdness of the solid solution was 
Card 7/4 mercured, 1) these points ure indicated by small circies in 
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s0V/26-59-7-4/59 
AUTHOR: Vigdorovich, V-Ne_ 
TITLE: New Methods of Producing Semiconductors 
PERIODICAL: Priroda, 1959, Nr 7, PP 27-32 (USSR) 


ABSTRACT: The article discusses several new methods to produce 
semiconductors by fractional crystallization. It names 
the following crystallization methods: 1) the method 

of regularly-directed erystallization; 2) the method 
of obtaining semiconductor spe s of variable com- 
position by drawing them out 
(Chokhral’skiy’s method); 3) the method 
ing (considered best). The following scientists are 
for early research in this field: I.V. Ovrei- 
Shubnikov, P.L. Kapitsa, V- de-Gaaz, Vl. 
Likhtman, and B.M. Maslennikov. V.D. Kuznetsov, whose 
monograph "Kristally i kristallizatsiya" (Crystals 
and Crystallization : Gostekhteoretizdat, was published 
Card 1/2 in 1954 is also mentioned. There are 3 diagrats and 
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ASSOCIATION: Moskovskiy institut tsvetnykh metallov i zolota imeni 
M.I. Kalinina (Moscow Institute of Non-Ferrous Mietals 


and Gold Imeni M.I. Kalinin) 4 
Card 2/2 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859720006-3" 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859720006-3 


Cpe ats 24 al enc ice 2 Neat QR eta Soh toate et BORE ae ES eR 


eee, Se 


BATK f., doktor 
SAL'T Mikhail Vasil'yevich; DOBATKIN, V.I., prote, 
al tekhin: nauk, retsenzent; AL'TMAN, M.B., doktor tekhn. 
nauk, retsenzent; VIGDOROVICH, Vole, red. 


, ture | Modi fi- 
Modifying the structure of metals and alloys] : 
eee Ube struktury metallov i splavov. Gane ate) 
vo "Metallurgiia," 1964. 212 p. (M : 
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5(2), 18(4), 18(7) s0V/18-4-1-26/44 
AUTHORS: Glazov, Ve He, Vigdorovich, VY. H., Korol'kov, Ge Ae 
TITLE: Investigetion of the Interaction Between Aluminum and Niobium 


(Issledovaniye vznimodeystviya alyuminiya 8 niobiyem) 


PERIODICAL: ghurnal neorganichoskoy khimii, 1959 Vol 4, Ur 7, 
pp 1620-1624 (ussR) 


-ABSTRACT : Although Al-Nb- alloys have been known for a long time, the 
phase diagram has been little investigated. Because of the 
great aifference in the melting temperatures of the two metals, 

Nb was dissolved in liquid aluminum overheated up to 1500-16009. 
Ag a results of the analysis carried out in the chemical 
laboratory of the Institute, mentioned first under the heading 
of Association, the initial alloy contained 10.19 Nb. Alloys 
with a niobium content of between 0.04 and 5 weight# Nb were 
produced. An investigation of the macrostructure of the alloys 
showed that, with an addition of more than 0.15 weight Nb, 

the size of the grain is considerably reduced (Fig 1). This 
point of the diagram corresponds to the beginning of the 
separation of primary crystals of the compound NbAl,- Investi- 


; Card 1/3 gation of microstructure showed the existence of MbAl,-crystals 
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4n the alloys which were homogenized at 640° and containing 
more than 0-25 weight? Hb, and that the quantity of these 
crystals inereases with jnerensing nb-content (Fig 2). An 
investigation of microhardness (Fig 3a) showed & temperature 
dependent limited solubility of Nb in Al (Fig 3b, Table 2); 
ghich amounts to 0.22 weigntj at 668° and to 0.08 weight? 

at 20°. Thermal analysis showed a thermal effect at 668.5° in 
the case of oll alloys beginning with 0.20 weight’ Nb and mores 
which indicates a non-variant character of the conversion: The 
al-corner of the phase diagram Al-iNb is shown py figure 5. 

At 668.5° peritectic equilibriua ts established: 

L+ NbAl, > a» The behavior of the Al-Nb-alloys proves 4 


far-reaching analogy of the chenical pehaviors of niobium 
and tantalum. There are D figures, 1 table, and 4 references, 
% of which aré Soviet. 


ASSOCIATION: Institut metallurgit jme Ae As Baykova Akademii nauk SSSR 
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Sciences, USSR) Moskovakly inotitut tovetnykh metallov i 
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1964, 99-96 


TOPIC TAGS$ aluminum, aigh purity aluminum, zone refining, mustin~ 
stage zone refining, cascade zone refining 


(ecw 
ABSTRACT: Specimens of 99,997 and 99.96% pure Al, and Ai contamin- 
Cu, or Si (to study benavior of {mpurities) were zone 


ated with Fe, ; ; 
tne effect o 


refined by the so-called “cascade' method to determine 


arocess conditions on che yieiu and purity of tne final product. 

ne Firget staze € fet Le cote gin “a Oo pa gagear et on maiten zone S§--b0 mm 
wine .owereu tek Epi Oost 6 Ss 3 rs a 
in tne starting part of tne eleat Sof Sed oS A Ge ee rye CE ESSE 
middie part (i * 255 mmy, ans sncreases fe to v.uusyee an EE ens 


part (L,° 130 ma). An analogous digstriburion pattern was observes 


i 4Lt aR RSE 
OES Tees pike 


APPROVED FOR RELEASE: 09/01/2001 


CIA-RDP86-00513R001859720006-3" 


"APPROVED FOR RELEASE: 09/01/2001 SIAR DERO Un ee eo 


ACCESSION NR: AP5001612 O 

for Fe and Si, For the second Stage refining, composite ingots vere 
used consisting of three Ly, two L,, or four Ly. After second 
Stape refining with 10 Passes, the impurity centenc decreased belov 
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AUTHORS: Vigdorovich, V. N., Nashel'skiy, A. Ya. Sov /78-4-9-17/44 


eee eo a eee 
TITLE: The Investigation of the Interaction Between Lead and Calcium 


PERIODICAL: (ossh) neorganicheskoy khimii, 1959, Vol 4, Nr 9, pp 2034-2038 
USSR 


ABSTRACT: No publications have appeared on the system of Pb-Ca alloys since 
193%. Only the alloys in the interval pure lead - Pb,Ca compound 


are of industrial interest (anti-friction, cabel, accumulator 
alloys etc.). The authors investigated the character of the non- 
variant transition and solubility of Ca in solid lead at various 
temperatures in a series of alloys containing 0.10 to 0.01 wt% 
Ca. The Ca content was determined according to a method by 
Ts. A. Meshnikova (Ref 7). As the Ca addition produces only a 
slight change in melting point, the method of zone nelting, 
originally proposed for the system Al - Mn by D. A. Petrov and 
A. A. Bukhanova (Refs 8, 9, Fig 2) was applied: a melting zone, 
produced by a high frequency inductor, was led over a 70 mm long 
sample of the alloy at a rate of 0.175 mm/min. This zone melting 
Card 1/3 process was carried out in a vacuum. Microsection surfaces were 
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then prepared and examined microscopically. The micro-hardness 
was also determined (Fig 4), and proved to be constant with the 
exception of the initial (lower hardness) and the terminal 
sector (greater hardness). The calcium content of the initial 
sector had been lowered by the zone melting process, and that 

of the terminal sector raised (Fig 3). Thermal analysis 
according to Kurnakov (Fig 5) gave a eutectic point at 326.1° 
at a calcium content of approximately 0.08 wt %. The solubility 
of Ca was determined for the temperatures 50, 150, 200, 250 

and 300° by examining the micro structure and the micro 

hardness (Pig 6). The maximum saturation was found at 0.07 wt %Ca. 
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Lead and Caloium 


A new variant of the phase diagram Pb - Ca is therefore 
proposed (Fig 7), which deviates from the data given by 

E. E. Schumacher and G. M. Bouton (Ref 5). There are 7 figures 
and 15 references, 9 of which are Soviet. 
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Experiments denonatrating the basic laws of chenical reaction 
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AUTHOR : Vigdorovich, V.N.. and Glazov, Vou. 

ee sk: aE TS. 

TITLES Kinetic Study of the Transition of the Crystals of Two-Phase 
Binary Solid Solution Alloys From the Colloidal to the True 
Homoseneous State 


PERIODICAL: Kolloidnyy zhurnal, 1959, Vol XI, lr 4, pp 405-412 (USSR) 


ABSTRACT This is an experimental study of the transition of two- 
phase systems of binary solid solution alloys from a retero- 
geneous to a homogeneous state, The authors investigated the 
systoms copper-titanium and copper-zirconium, in the crys- 
tals of which the intermetallic compounds Cu,Ti and Cu ar 
appear as a heterogenizing element. The authors! ievedti« 
gation is divided into three parts comprising: 1) study 
of the kinetics of homogenizationy 2) determination of a 
constant relation between the energy of activation of the 
transiticn and the heat of solution of the second phase} 
and 3) an appreciation of the mechanism of the transition pro- 
cess on the basis of the obtained results. The authors star- 
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rinetic Study of the Transition of the Cr-stals of Tvo-Phase Binary Solid 
Solution Alloys From the Colloidal to the True Homogeneous Stata 


ted from the assumption that the mentioned intermetallic com- 
pounds(second phase) considerably affect the hardness of the 
crystals of the solid solution. The measuring of the hard- 
ness of the crystals therefore, served as the basis of the ine 
vestigation of the kinetics of the transition. The experi- 
monts were carried out at temperatures of 850, 825, 800, 
700 and 600°C and with shorter (graphs 1 and 2) and prolonged 
(up to 600 nours)tempering periods, Only prolonged tempering 
at temperatures of 850, 825 and B00° ¢ resulted,through the 
obtaining of stable values for the hardness of the erystels, 
ise. the elimination of the second phase, in a true honogeni- 
zation of the solid solution (graph 3). Graph 4 shows “he de- 
pendence of the hardness of the crystals on the time of temn- 
pering at various temperatures in a generalized form. As to 
the latter, the authors assume two periods, one qualified as 
aggregational and the other as kinetic with reference +o the 
Card 2/4 hardness of the crystals, The first is characterized by a re- 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859720006-3" 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859720006-3 


APSE BRLAS IO USA Site E SS VIE Led PoE RR es ee ee ROSES 


30V/69-21-4-6/22 


Kinetic Study of the Transition of the Crystals of Two-Phase Binary Solid 
Solution Alloys From the Colloidal to the True Homogeneous State 


laxing of the inner stresses in the layers which surround 

the particles of the colloid solution of the second phase 

and by a dissolving process of the less resistant particles 

of the second phase. The second period is characterized by 

diffusion processes, as a result of which the boundaries be- 

tween the phases in the crystals of the solid solution dis- 

appear. On the basis of an equation obtained for the rate of 

diffusion, the authors found exact values for the energy of 

activation of the transition of the concerned systems from 

a heterogeneous to a homogeneous state. These values are 

147.500 and 261.300 cal/gram atom for the system copper- 

titanium and copper - zirconium,respectively. Table 2 and the 

following equation show the close relations between the energy 

of activation of the systems and the heat of solution of the 

respective second components (Ti and Zr). The first is direc- 

tly proportional to the second. On the basis of the obtained 

results, the authors conclude that in the heterogenized crystals 
Card 3/4 two processes can be observed: the levelling of chemical hetero- 
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geneity by diffusion and the appearance of a new heterageneity 
due to the varying solubility of the second component in the 
layers which surround particles of different size. Botr. these 
processes lead to the dissolving of the smaller, and tre growth 
of the larger particles, In this way the transition of hetero- 
geneous crystals of the solid solution to a homogeneous state 

is accomplished by maximum diffusional distribution of the 

atoms of the second component through dissolving and settling 
processes. There are 6 graphs, 2 tables and 10 Soviet references, 
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AUTHORS : Glazov, Ve Mes Vigdorovich, Vo.Ne - 
TITLE: A Contribution » the Invastigation of the Kinetics of Dissocia- 


tion and Formation of Intermetallic Compounds in Melts by the 
Hethod of Viscosity Measurement 


PERIODICAL: conte fizicheskoy khimii, 1959, Vol 33, Nr 10, pp 2164-2168 
USSR 


ABSTRACT : The formation and dissociation of intermetallio compounds have 
not yet been investigated since there are no methods available 
for détermining the concentration of the substances during the 
reaction. For this purpose it ds, however, possible to use the 
measurement of the melt viscosity. The applicability of the 
viacosity method is exemplified by investigating the kinetics 
of chemical reactions of the first, second, third, and n-th 
order under neglection cf the chemical reactions occurring in 
the solution. On the basis of the Arrhenius equation (1) some 
theoretical conditions are discussed, and the authors refer to 
publications by Kendall, Monroe. and Wright (Refs 4, 5) and De A. 
Pospekhov (Ref 6), eto. Further, corresponding equations are 
derived for the four afore-mentioned reaction orders. Experi- 
ments were made with the help of the formation of aluminum 

Card 1/2 antimonide. Viscosity was. cheoked at 4090, 1120, 4150 and 
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Measur ement 
1200 C as a function of time. Interpretation of the resultant 
data has shown that the reaction under discussion was of second 
order and could be represented by Al + Sb —> AlSb. Further, 
the authors calculated the constant of reaction rate for the 
afore-mentioned temperatures (Table ) and found that the de- 
pendence of the logarithm of the constant on the reciprocal 
temperature value corresponded to the above Arrhenius equafion. 
The resultant activation energy of aluminum antimonide formation 
amounts to 91,500 + 200 cal/mol. There are 1 table and 6 
references, 4 of which are Soviet. 


ASSOCIATION: Akademiya nauk SSSR, Institut metallurgii im. A. A. Baykova- 
Institut tavetnykh metallov i zolota im. M, Ie Kalinina 
(Academy of Sciences of the USSR, Institute of Metallurgy imeni 
A. A. Baykov.’’ Institute for Nonferrous Metals and Gold imeni 
Me Ie Kalinin) 


SUBMITTED: March 12, 1958 


Card 2/2 


———-——} — 
SSE RESETS ENTE SITE ERA NASI as ay ICON 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859720006-3" 


CIA-RDP86-00513R001859720006-3 


8/180/60/000/01/005/027 


E071/E135 
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ivieva, Veo Se =e 


TITLE: On the puriticatiod of neeuaeas by the Method of Zonal 
Recrystallization, 


PERIODICAL: Izvestiya Akademii nauk SSSR,Otdeleniye tekhnicheskikh 
nauk, Metallurgiya 4 toplivo, 1960,Nr 1, pp 44-49 (USSR) 


ABSTRACT: The results are give and classification 
fe) point of view 
of the nat 
Furthermore, th 
quantitative analyse 
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of available equilibrium diagrams char 
jnteraction of antimony with corresponding admixtures, 
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= lubility of which in 
antimony in low, are classified as 
easily removable. f elements which are 
petter soluble in solid antimony are considered as being 
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On the Purification of Antimony by the Method of Zonal 
Recrystallization 
difficult to remove and classified according to their 
fficients (Fig 2). The behaviour of 
during zonal recrystallization 
was experimentally tested at various speeds of the 
melting zone: 4, 2 and 1 mo/min during 3, 5, 8, 10,15 
and 20 passes. The width of the melting zone was 
2 to 3 cm, the length of ingot The ingots were 
kept in graphite boats in an a u 
contents of As, S and 
chemically; of nts spectroscop 
ombining chem 
no details given) 
Cu, Ni, Co, In, 
3 The method of radioactive analysis was used 
for Ni, Co, Tl, As (the method was developed by 
A.I. Kulak, Ref 13) and Mn, Se, Cu, Zn, Ga, As, P and Cr 
(the method was developed by E.Ye- Rakovskiy and 
Yu.V. Yakovlev). Flame photometry was used for the 
determination of Na, K and Ca. The method of radioactive 
isotopes was used for iron due to the fact that some of 
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Recrystallization 
the reagents used in the analyses were contaminated by 
this element. The data on the conditions of the 
starting antimony and the purified product are given in 
Table 1 and Fig 3. The most objective method of 
determining the purity of the metal is by measuring its 
residual electrical resistance at temperatures of 
liquid helium and hydrogen. The experimental results 
are shown in Table 2. These confirmed that a high 
Gad purity antimony was obtained. . 
3/3 There are 4 figures, 2 tables and 13 references, of which 
7 are Soviet, 5 English and 1 German. 
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AUTHORS : Vigdorovich, VeNo: apukhin, V.V- and 
Chernomordiny I.F. (Moscow) 
TITLE: preparation of High Purity parte the Zone 


Melting Technique 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhniche skikh 
nauk, Metallurgiya i toplivo, 1960, No.4. pp. 99-105 


TEXT: In the first chapter of the present paper its authors deal 
with the theoretical aspects of zone refining of aluminium, discuss 
the characteristics of the systems formed by aluminium and other Fe 
metals and classify these metals according to the magnitude of the x 
‘distribution coefficient, K + by which the behaviour of a given 
impurity during zone refining is determined. In the next 

chapters, the results of experimental work carried out on 

aluminium grade AVOOO are reported. The ingots, 580 mm long, 

with trapezoid cross section (height ~- 18 mm, bases ~ 16 and 20 mm); 
placed in a graphite poat, were refined in vacuum of 7.5 * 10°75 mm Hg: 
The length of the molten zone was 25 to 30 mm, the experimentally 
determined optimum rate of transfer and number of passts being 

0.526 to 1.25 mm/min and 12 to 15 respectively. Particular 
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Preparation of High Purity Aluminium by the zone Melting Technique 
id to the purity of graphite and the temperature 
d at 750°C to minimize the risk 
The impurity content in 


the zone-refined material was determined by spectrographic 
analysis (Fe, Cus si), colorimetric analysis (Fe, Cus Si, Mg and XK 
zn) and by the radio-active tracer technique (Cu, w, Mn, Na). 
The degree of purity attained was, in general, quite satisfactory. 
Thus, for instance, the Fe and Si contents were reduced by 3 and 
itude respectively; however, the decrease in the 
Fe, Cu and Mg content was considerably lower. The degree of 
purity of the zone-refined aluminium was also determined by 
measuring its electrical resistivity Po at &,2°K which was found 
to be 3-5 x 10710 ohms cm against 4.0 x 10-9 ohms cm of the starting 
material. Having determined an empirical relationship 

o = 0-5 * 10-7 €, where C is the total impurity content, the 
present authors calculated that, as &a result of the zone refining: 
C of aluminium was reduced from 6,65 x 1073 to 5.04 x 107*%- 
The mechanical properties of the zone-refined metal were 
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U.T.S. = 2.8 to 2.6 kg/mm2, elongation 6 = 72 to 84% and Xm 
Brinell bardness Hp = 6.6 to 6,4 kg/mm2,. as compared with 

U.T.S. = 5.0 to 3.8 kg/mm2, 6 = 45 to 52% and Hp = 10 to 15 kg/mm? 
of the starting material. The zone-refined aluminium, when usd 

in the manufacture of silicon power rectifiers, was found to improve 
their characteristics. There are 4 figures, 4 tables and 

17 references; 12 Soviet, 3 English and 2 German. 
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/9.9100 
AUTHORS: Krapukhin, V.V. Vigdorovich V.N. 
Krapukhin, VS 
TITLE: Operating Conditions of a Heater on & Zone Recrystallization furnace 
PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Tsvetnaya metallurgty®, VY 


1960, No. +, PP. 122-130 


TEXT: The basic condition to ensure the effective distribution of impurities 
of an ingot subjected to zone recrystallization, is the constant length of the 
molten zone during the whole process, This factor 1s the basic criterion for main- 
taining the constant molten of the crystallization front and the crystallization 
cooling rate. Therefore it is necessary to determine the conditions of changing 
power consumption of the heater. To control the operating conditions of the neater, 
the heat transfer 4n localty hea investigated and the results obtained 
are used to calculate the consumption of neat energy in zone recrystallization. 
Conditions of zone recrystallization are investigated and it is established that 
the highest power must be supplied to the neater when producing the molten zone at 
the initial section of the ingot, The power is reduced when the length of the 
molten zone increases until the mo 
the motion speed of the heater. As soon as erysta 


ls begin to form behind the molten 
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zone, the power remains almost constant and increases slightly when the heater moves 
along the 4ngot. When the molten zone reaches the end of the ingot the power is 
reduced to ensure the oriented erystallization and then slightly {ncereases. The 


in furnaces of zone recrystallization of aluminum and antimony. Te design of & a 
neater (shown in Fig. 3) meets the following requirements: 1) the emanated heat 

is sufficient to melt a given gection of the material subjected to zone recrystalliza- 
tion, 2) the heat flow is focused in & maximum degree to obtain the shortest 
possible molten zone. ‘Tne heater consists of five IU 626 (E1626)-alloy wire 

windings (2.0 mm in diameter) mounted in foamy chamotte. ‘The leads are made through 
porcelain 4nsulators. Three windings of water-cooled copper coil (5 mm in diameter) 
are Located at each side of the heater. Te water flow is 2 1/min. The cooling 
capacity 1s 3.5 keal/min. Air cooled condensers are used for antimony because of 

its aifferent neat conductivity. Graph 6 shows the temperature curve of an 

aluminum 4ngot of 1.5 em@ cross section. The power of the heater 4s 625 watt, the 
molten speed 18 0.526 mm/min at the center of the ingot. The temperature of the 
molten zone of 15 mm length is 750°C at its center. Tis amount of superheat must 
ensure the satisfactory distribution of impurities 4n the zone. The cooling rate 

of crystallization is determined from the motion speed of the heater and the 
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magnitude of the temperature gradient, which must be sufficiently high to prevent 
any considerable changes in the length of the molten zone, If this length is not 
constant, the distribution of impurities deviates from the regular values, Values 
of the individual components of the total energy of the heater are given, The 
established conditions ensure the uniform and regular distribution of impurities, 
The theoretical (554 kealfnr) and practical (562 keal/nr on the average) values 
of the heater power are in a satisfactory agreement and prove the correctness of 
the established data, (Editor's note; Inscriptions under Figs. 6 and 7 do not 
correspond to the text: Al and Sb are interchanged), There are 4 diagrams, 5 
graphs and 5 references: 4% Soviet and i English, 
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TITLE: An Approximate nod for Graphical petermination 

of the Effective Distribution Coefficients in Zone 

necrystallisation 
PERIODICAL: Izvestiya akademii nauk SSSR, otdeleniye 


tekhnicheskikh nauk, Metallurgiy4 4 toplivo, 
1960, No- 6, pp» 51 - 55 


TEXT: The paper begins with a prief survey of existing 
approximate methods (Ref. 1) of calculating the effective 
distribution coefficient (K) in purification py zone melting. 
The authors propose 4 graphical method for calculation of Ks 
assuming perfect mixing in the molten zone, absence of 
diffusion equalisation in the solid phase, and independence 

of the distribution coefficient of temperature. These 
assumptions Jead to 
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C=C) E -(1- eters | (4) 


where C is the impurity concentration at a distance £ 


from that end of a Sample where zone recrystallisation 


started, Co is the initial impurity concentration, b is 


the length of the molten zone. The value of K can be found 
by plotting 


x = £(K) (6) 
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An Approximate Method for Graphical Determination of the 
Effective Distribution Coefficients in Zone Recrystallisation 


(here a= {/b) . The point of intersection of the two 
functions given by Eqs. (6) and (7) gives the value of Kk ; 
the two functions are shown in Figs. 1 and 2, respectively, 
The proposed method is illustrated by a calculation of the 
distribution coefficient of silver, silicon, manganese and 
chromium impurities in copper (Fig. 3 and Table 1), of copper, 
Silver and nickel impurities in antimony (Fig. 4a and Table 2) 
and of lead, bismuth and tin impurities in antimony (Fig. 4b 
and Table 3), The continuous and dashed curves in Fig. 4 
denote, respectively, zone recrystallisation with and without 
magnetic stirring, There are 4 figures, 3 tables and | 

3 references: 1 Soviet and 4 non-Soviet, 
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AUTHOR: _—Wigdorovich, Tshes “" Vi gaorovich _ VN 1, Candidate of Technical Sciences 
TITLE: pure Matter 


PERIODICAL: Priroda, 1960, No. 9, PP 88 - 90 wa 
TEXT 3 The author discusses the problems of obtaining pure substance and = 
illustrates the progress which has been achieved in this field, It is now pos~- 

sible to obtain aluminum with only 0.091% impurities. More accurate purity con- 

trol methods haye shown that, apart from the know i{mpurities of iron, silicon 

and coppers 99.99% aluminum also contained 15 other {mpurities in amounts varying 
from 0,001 --0,0001%. Mass spectrometric analysis of aluminum obtained after 

zonal recrystallization revealed the presence of about 34 admixtures. A search 

is now being made for superfine methods of measuring the purity of substance. 

The original method of measuring the purity of zinc and aluminum, devised by 

Yu,D. Chistyakov and VB, Zemovs consisted in measuring the electrical resistance 

of the metal at very low temperatures; which cancelled out the effect of resist- 

ance due to temperature. A 
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TITLE: The Relative Position of the Lines of Phase Equilibria, 
in the Phase Diagram of Binary Systems d 
PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34; No. 9, 
pp. 1991-1995 


TEXT: The rule which says that a relative mutual position of phase- 
equilibrium lines is not possible if the extensions of the lines lie in 
the single-phase region of the phase diagram ig mentioned in publications 
dealing with this subject. The present article shows that this rule is 
applicable only ina number of special cases, and is thus not of general 
validity. In order to provide a strictly objective proof of the rule of 
the relative position of phase-equilibrium lines in the phase diagrac, 
the method of geometrical thermodynamics may be applied (Ref. 8). The 
authors recommend applying this method in each individual case and, aS an 
example, they give the phase diagrams of a binary system of eutectic 
(Fig. 1) and peritectic type (Fig. 2). (Table, values for the stable 
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Equilibria in the Phase Diagram of Binary BO15/B056 
Systems 


and metastable phase equilibria). It is shown by the various types of tao- 
Phase diagrams that the solubility in the metastable state always exceeds 
that in the stable state. K. P. Bunin and F. K. Tkachenko, and V. FP. 


ese 
Zubarev are mentioned. There are 6 figures, 1 table, and 9 references: 


5 Soviet, 4 US, and 1 British. 


ASSOCIATION: Institut tsvetnykh metallov im. M. I. Kalinina 
(Institute of Non-ferrous Metals imeni M. I. Kalinin) 
ee ss mena Be Te Kalinin 


SUBMITTED: December 20, 1958 7 
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Priroda 49 no.9:88-90 S '60. 
kh 

1. Problemnaya laboratoriya chistykh netallov, metallurgicheski 


materialov, Moskva. 
dy i oluprovodnikovykh 
soyedineniy 1 P (Mat ter—Pro rties) 


i (MIRA 13:10) 
Pure matter. 
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KRESTOVNIXOV, A.N.; VIGDOROVICH, VN. 


Connection between the temperature of melting of chemical 

elements with the shortest interatomic distance in their 

crystal lattices. Sbor, nauch. trud. GINTSVETMET 0.333 

421-430 60. (MIRA 15:3) 
(Crystal lattices) (Chemical elements—-Thermal properties) 
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KRESTOVNIKOV, Aleksandr Nikolayevich; VIGROROVICH, Vilenin Haunovich; 


BELYAYRV, A.I., retsenzent; LEVITSKIY, M.Y., kand.khin.nsuk, 
retaensent; BURTSEVA, K.G., kand.khin.nauk, retsenzent; 
SAVAL'SKIY, S.b., starshiy prepodevatel', retsenrent; OHERNOV, 
A.N., rode; KUHDOVA, Ye.1,, red,izd-va; VAYNSHTEY, Yo .B., 
tekhn, red, 


[Chemical thermodynanics; selected articles for pyromtallurgists] 
Khimicheskaia termodinamika; izbrannye glavy diia pirometallurgov. 
Moskva, Gos.nauchno-tekhn.izd-vo lit-ry po chernoi i tsavetnol 
metallurgii, 1961. 280 p. (MIRA 1423) 


1. Chlen-korrespondent AN SSSR (for Belyayev). 2. Kafadra obshchey i 
fisicheskoy khimii Severo-Kavkazskogo gorno~metallurgicheskogo insti- 
tuta (for Levitskiy, Burtseva, Saval'skiy). 

(Thermodynamics) (Chemistry, Physical and theoretical) 
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AUTHORS: Vigdorovich, V.N., Ivleva, V.S. and Krol’, L.Ya. (Moscow) 


TITLE: On the Interaction of Admixtures During Zonal 
Recrystallization of Antimony 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplivo, 1961, No.2, pp.72-76 


TEXT: The problem of interaction of admixtures during 
purification of materials by recrystallization methods has been 
little studied. Therefore, the authors investigated the 
interaction of admixtures in the range of concentrations of 1072 
to 1075 wt.% during zonal recrystallization of antimony. Two 
kinds of antimony, non-purified and purified by zonal 
recrystallization, were used for the experiment. Into the 
purified antimony additions of tin and bismuth, in the form of 

4 to 5% alloys, were made, Samples were analysed for admixtures 
of copper, silver, nickel, iron, lead, tin, bismuth and arsenic by 
the spectroscopic method, The experiments were carried out in 
eet ae purified graphite 300 mm long. The length of the 

ar 
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molten zone was about 30 mm. The process of zonal 
recrystallization was carried out in an argon atmosphere at a 
velocity of 2 mm/min. The distribution of admixtures of tin and 
bismuth was studied after 10 and 20 passes. The initial content 
(wt .%) of admixtures is given in table 1 and the distribution of 
tin and bismuth along the length of the ingots (about 300 g) 
after zonal recrystallization is plotted in the figure. Although 
ingots with jdentical contents of tin and bismuth were not 
obtained (due to difficulties in precise alloying) yet the 
relative positions of the distribution curves indicate that the 
purification of ingot 1 containing about 0.2% of admixtures was 
more difficult than that of ingots 2 and 3 containing less 
admixtures (about 0.005%). Effective coefficients K of the 
distribution of tin and bismuth were calculated (Table 2). The 
calculation was done on the basis of analytical results obtained 
for the part of the ingot situated about 30 mm from the starting 
end (2 about 10% of the total length of the ingots). This 
part of the ingots was not affected by the dirty ends. After 
10 passes there was no substantial difference in the effective 
distribution coefficients for tin in pure and contaminated 
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antimony, however, the difference appeared after 20 passes. 

In the case of bismuth, the difference in the effective 
distribution coefficients in pure and contaminated antimony was 
established after 10 passes; after 20 passes the removal of 
bismuth from the pure ingot was s0 effective that its content was 
beyond the sensitivity of the analytical method used (6 x 10-53%), 
therefore the distribution coefficient was only roughly evaluated. 
It was established in a previous experimental work (Ref .6) on the 
purification of antimony from admixtures that lead, tin, bismuths 
and arsenic represent a group of admixtures which are the most 
difficult to remove. The results obtained in the present work 
confirmed this conclusion but they also indicated that the removal 
of tin and particularly bismuth is more difficult in the presence 
of other admixtures. In the discussion of results the following 
alternative explanations of the above phenomenon are offered: 7, 
a) Assuming a statistically uniform distribution of admixtures, 
the mean distance between atoms of admixtures in the impure metal 
would be about 3 to 4 and in the pure metal 300 to 350 A. Thus 
in the first case the distances between atoms of the main 
admixture (Sn or Bi) are similar or larger than distances between 
card 3/8 
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atoms of other admixtures. They are also similar to the 
distances of inter-atomic interaction. Apparently such a ratio 
of concentrations is beneficial (at least from kinetic 
considerations) for the appearance of interaction between the main 
and other admixtures. In the second case the mean distance 
between atoms of the main admixture is many times smaller than 
mean distances between other admixtures. Such a ratio of 
concentrations has less influence on the behaviour of the main 
admixture during zonal recrystallization. However, it is pointed 
out that changes of conditions of interaction of admixtures in the 
diffusion layer are difficult to evaluate. It is possible that 
during zonal recrystallization an accumulation of admixtures at 
the crystallization front takes place, whereupon the interaction 
between the main and other admixtures in this layer may appear 
earlier than it would be expected on the assumption of their 
uniform distribution. 

b) The experimental data can also be explained on the basis of 
ideas on the peculiar conditions of crystallization acting in the 
immediate neighbourhood of the solidification front (Ref ,8: 
Chalmers, B., J.Metals, 1954, v.6, S.1, No.5, pp.519-533). 
Card 4/8 
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"It is possible that in the case of erystallization of impure 

: antimony the conditions are more favourable for a more pronounced 

| influence of concentration supercooling and, consequently, 

. conditions for diffusionless crystallization acts are formed, 
causing irregularities in the solidification front and enclosures 
.. of the melt, This should lead to a deterioration in the effect 

' of recrystallization separation, i.e. to values of the 

| effective distribution coefficient closer to unity. B.A.Kolachev 

‘ ds mentioned for his contribution in this field. There are 

: 1 figure, 3 tables and 8 references: 5 Soviet and 3 non-Soviet. 


| ASSOCIATION: Institut tsvetnykh metallov im. Kalinina "Giredmet" 
(Institute of Non-Ferrous Metals imeni Kalinin, 
"Giredmet") 


“SUBMITTED: June 24, 1960 
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Figure. The distribution of admixtures Sn (Fig.a) and Bi (Fig.b) 
: during zonal, recrystallization of antimony. 


Fig.a - after 10 passes (o ~- for ingot 1, e - for ingot 2) 
after 20 passes (4- for ingot l, A - for ingot 2) 


Fig.b - after 10 passes (o ~- for ingot 1, for ingot 3) 
after 20 passes (x - for ingot l, for ingot 3) 


broken lines indicate the 
corresponding levels of the 
starting concentrations of 
- Sn and Bi in ingots. 


CAYMOK - ingot 


f CREE 6/088 st st ite | 


5 
veld 
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Table 1. Content of admixtures in ingots of antimony used for 
; zonal recrystallization 


‘11 = ingot No. 
‘1 2 = Wt.% of admixtures 


Tabauya ft 


Conepmanne npumeceh m canTKaX CYPeMM, NPEAHASHAMCHHMX AAR sonnoh 


NepexpHcrarAHsalHH 


Conepmanie, nec. % 
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- Table 2. Effective coefficients of distribution K of 
ee. “admixtures during zonal rocrystallization of antimony 
i (for each admixture: top value - after 10 passes, bottom value - 
- after 20 passes) 


Tabauya 2 
Ihdexrusnme Koshpuuncr te 
in a - iL —- admixtures -pacnpereaenun K npwmeceA npH 
bo 


SOHHOR NEpenpHcTaAsAHSALHK cypeae® 


2-K in ingots 


—_— a) 


3 ~ change in K, % ¢ K » canrmax 
Haweite- 
x jor nie Ke % 
ES 1 | 2 | 3 

Sn 0.60 | 0.59} — 1.7 

0.70} 0.60 | — | 16.7 

BI 0.50] — 0.43} 16.3 

0.85 | — |~0,40} 62.5 


© Jing xamgoh mpumectt BepxHAn 
eTpouka MmpHMecH —npH 10 npoxopax 
SOK, HHKHAR—Npit 20. 
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AUTHORS : Darvoyd, T.I.; Vigdorovich, V.N., and Iordanskaya,N.A. 
TITLE: Purification of thallium by the crystallization methods 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplivo, 1961, No.3, PP- 55-62 


TEXT: Growing demand for high purity 

semiconductor, atomic energy» and optical 

present author to undertake a systematic stu 

metal by the zone melting and crystal pulling techniques. 
possibilities of these techniques were first evaluated on the basis 
of the analysis of the Tl-rich ends of the constitution diagrams of 
the relevant binary alloy systems. results of this analysis 

are presented in Fig. 2. Metals with a relatively high solid 
solubility in Tl are grouped in the left-hand side of the diagram 
showing their position in the periodic table of the elements} X 


those whose solid solubility in Tl is extremely iow are grouped on 
the right-hand side. Where possible, the distribution coefficients 
K were determined from the appropriate constitution diagrams and 
these are quoted under the symbol of the given metal; the numbered 
card 1/9 
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Purification of thallium by the crystallization methods 


arrows indicate groups of metals which (1) form with Tl systems of 
relatively simple type, (2) are insoluble in liquid Tl, and 

(3) are characterized by K ? 1. It was inferred from the results 
of this analysis that most of the impurities likely to be present 
in thallium (with the exception of metals that are close neighbours 
of thallium in the periodic table) should be capable of being 
removed by the crystallization methods, the object of the 
experimental work carried out by the present author being to check 
this prediction. The experiments were conducted on Tl specimens 
with known impurity content, some of which had been preliminarily 
refined by the alkaline or electrolytic methods. The crystal 
pulling experiments were conducted in vacuum (107% mm Hg); both 
the crucible and the crystal were rotated (ia opposite directions) 
at 25 and 50 revs/min respectively, the rate of crystal pulling 
varying between o.% and 2 mm/min. The zone refining tests were 
carried out in O-free, dry nitrogen on bars 150-180 mm long and 
weighing 20-30 or 150 g. The width of the molten zone was 
approximately 15 mm, the rates of zone traverse employed being 
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0.5, 1.0 and 2.0 mm/min. Electromagnetic stirring was used in some 
experiments and the distribution of impurities in the refined bars 
was determined after 5, 10 and 20 passes; depending on the type of 
impurity, chemical, spectrographic and radioactive tracer 
techniques of analysis were used. In the analysis of the results 
obtained, the behaviour of Cu, Ag, Zn, Sn, Fe, Ni, Mn, S, and Pb 

is discussed. Some of the typical results are reproduced 
graphically. Thus, in Fig.4 the Cu concentration (C x 104 wt .%) 

in the zone refined bar of Tl is plotted against the distance (in 
of the bar length, 1) from the starting end. The four curves 
relate to bars, examined after 10 (curves 1 and 3) and 20 (curves 2 
and 4) passes and refined at the zone traverse rates of 1.0 

(curves 1 and 2) or 0.5 (curves 3 and 4) mm/min, the initial Cu 
content being shown by the broken line ~ ~ - -. Fig.6 shows the 
distribution of sulphur in a bar obtained by the crystal pulling 
technique (pulling rate 0.5 mm/min); here, the §& concentration 
(c x 103 wt.%) is plotted against the distance from the starting 
end, measured as the ratio, g, of the weight of the analysed to the 
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total length of the bar. Curves 1, 2 and 3 relate to bars obtained 
after the molten metal had been held at the temperature for 6, 7 
and 11 hours respectively. Finally, the effect of electromagnetic 
stirring is illustrated in Fig.8, showing the distribution of Cu 

in a zone-refined bar. Here, log C is plotted against the distance 
(% 1) from the starting end of the bar, obtained with (curves 1 and 
2) or without (curves 3 and 4) the application of stirring, at the 
zone traverse rates of 0.5 (curves 1 and 3) and 1,0 (curves 2 and 
k) mm/min. The initial Cu concentration is shown by the broken 
line. It was concluded that in many cases the zone refining and/or 
crystal pulling experiments yielded results better than those 
predicted from the theoretical considerations. This improvement in 
the segregation coefficient was attributed to the effect of 
secondary factors. Thus, for instance, the removal of Cd, Hg, and 
S was assisted by volatilization, that of Cu and Sn by oxydation. 
Iron which is insoluble in Tl cannot be separated by the methods 
studied, and filtration has to be used in this case. This is quite 
an effective method, as has been shown by the results of 
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experiments in which the thallium samples, containing 1.8 x 107 

and > 1072 % Fe, were filtered through porous graphite, after 

which the Fe concentration was reduced to less than 5 x 107? and 

107* %. The concentration of lead in thallium cannot be reduced 

by the zone refining techniques, and this metal has to be removed 

by other (alkaline, electrolytic) methods. The effectiveness of 

zone refining of thallium is greatly increased by the application 

of electromagnetic stirring. 

A.A. TL'inskaya, I.M. Blokh, N.P, Men'shova, V.G. Goryushina, 

M.A. Notkina, Ye.Ya. Biryukova, V.A. Nazarenko, B.S. Tsaivina, 

N.K. Davidovich and L.I. Gosteva are mentioned for their 

contributions, 

There are & figures and 13 references! 10 Soviet and 3 non-Soviet. j 

The English language references read as follows: 

Ref.6: K.D. Alexopoulos. Acta crystallogr., 1955, v.8, part 4, X 
p.235 

Ref.8; M. Hansen, Lt Anderko. Constitution of binary alloys. 
McGraw-Hill Publishing Company, N.Y. - Toronto - London, 1958. 
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alloys: a bibliography. The Institute of Metals, London, 
1956. 
ASSOCIATION: Giredmet/In-t tsvetnykh metallov im. Kalinina 
(Giredmet/Institute of Non-ferrous Metals imeni 
Kalinin) 
SUBMITTED: October 8, 1960 
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AUTHORS: Vigdorovich, V.N.. Ivleva, V.S. and Krol', L.Ya. 


(Moscow) 


TITLE: Distribution of admixtures of arsenic and selenium in 
the zone refining of antimony 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplivo, 1961, No.4, pp.29-30 


TEXT: In an earlier paper (Ref.1: Izv.AN SSSR, OTN, 


Metallurgiya i toplivo, 1960, No.1) the authors studied the 
behaviour of numerous admixturesin zone refining of antimony. In 
this paper further information is given on the behaviour of arsenic 
and selenium and the influence of initial concentration on the 
effectiveness of eliminating these elements during refining is 
studied. The dnitial_materia contained, the following admixtures 


(%): Cu, Pb, Ni - 10-> to 10°*, Ag - 10°" fo 1072, Sn_- 1077, 

Fe w10-3, Bi - 1072, Zn, In, Ga, AL< 107°. B<3-10°9. Arsenic 
was introduced in the form of a 2% alloy. The ingots were 150 mm 
long and the length of the molten zone was 15 mm. After zone 
refining (10 passes at a speed of 2 mm/min), the ingot was cut 
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longitudinally into four equal parts which were then crushed in a 
porcelain mortar, the powder was mixed and chemically analysed for 
arsenic cogtent, The selenium was introduced in the form of the 
isotope Se‘?, The experiments were carried out on ingots 280-300 mm 
long, with a molten zone of about 30 mm (10 passes at a speed of 

2 mm/min). The obtained results are plotted in Figs.l and 2, which 
give the logarithm of the concentration (lg C) of the admixed 
arsenic (Fig.l) and selenium (Fig.2) along the length of the anti- 
mony ingot £; the dashed lines indjcate the initial concentrations 
which, in %, amounted to: 1 -/6-10°", 2 = 81072, 3 - 9-1073 (Fig.l) 
and 1 - 2,5-10°9, 2 - 7.5.10°', 3 - 4.5107! (Fig.2). The effective 
distribution coefficients were determined by an approximate 
graphical method and the obtained results were as follows: 

a) for arsenic: concentration 6-°10~ % - 0.82, 8- 10724 - 0.78 and 
9.107 *¥, ~ 0,82; b) for selenium: concentration 2.5107 % - 0.57, 
725-10 °% ~ 0.52, 4.5-10° “% - 0,59. The distribution coefficient 
of arsenic (K = 0,840.1) is unfavourable from the point of view of 
purifying antimony; the value calculated from the phase diagram 
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is K_-= 0,64, ‘The Phase diagram of selenium and antimony is of 
the monotectic type and has a more favourable effective distribu- 
tion coefficient (K = 0.55+0,.10) trom the point gf view gf zone 
refining. Within the concentration range of 107 to 107 


judged from the sensitivity of the methods used, 

There are 2 figures and 6 references: 3 Soviet and 3 non-Soviet, 
The two English-language references z:ead as follows: Ref,4: 
Thurmond, C.D., Struthers, J.D, J.Phys.Chem., 1953, v.57, p.831; 
Hansen, M,, Anderko, K, Constitution of binary alloys. N.Y.-Toronto 
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AUTHORS: “= Wieder orien ss and Marychev, V.-V. 
TITLE: A study of impurity distribution in aluminium 


single crystals 


PERIODICAL: Fizika metallov i metallovedeniye, v- 12, noo 5, 
1961, 722 - 727 


TEXT: A large number (>100) of Al single crystals were 
prepared by the pulling-out technique. By varying the pulling 
rate (0.5 - 15 mm/min) and the rate of rotation of the seed 
crystal and crucible (1 - 100 rvp.m.), Single crystals of various 
shapes were obtained, 100 - 200 mm long, 20 - 5 mm in diameter 
and 80 - 130 g in weight. X-ray diffraction analysis showed W, 
that when a polycrystalline seed was used the crystal axis was 

in most cases parallel to the 111| direction; specimens 

grown with the aid of single-crystal seeds had the orientation 
of the seed. The distribution of Fe, Cu and Si in crystals 
prepared in this manner was determined by chemical and spectro- 
graphic analyses. Typical results are shown in Fig. 4, 

where oy C (C being the impurity concentration) is plotted 
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against the distance from the pure end of a crystal, grown at 

a pulling~out rate of 1 mm/min; the broken lines show the 
Concentration of each impurity in the starting matcrial r 
(0.0008% Fe, 0.008% Cu and 0.002% Si). From the analytical 
data, the effective distribution coefficients K were 
calculated by the method described in Ref. 10 (the authors and 
team - Izv. vuzov, Tsvetnaya metallurgiya, 1961, no. 3, 79). 
These calculations were made for crystals prepared at various 
pulling rates v 1 80 that the equilibrium distribution 
coefficients could be determined by extrapolating fo v- 0. 

The results are reproduced in Fig. 5, where log eg 1 

is plotted against v (mm/min) for the impurity indicated by 
each curve. In the next Series of experiments, the distribution 
of impurities along single-crystal Specimens was determined by 
measuring the electrical resistance er. at liquid helium 


temperature. The results are reproduced in Fig. 6, where 


-log , (x1071°) is plotted against the distance from the pure 
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end of the crystal, expressed (as in Fig. 4) ir, terns of a 
fraction of the total weight, & 3; &raphs a and b relate 

to specimens with the total inpurity concentration of Q.0009 
and 0.004 wt.%, respectively. Using these results and a mothod 
described in Ref. 10, the present quthors falculated the 
effective distribution coofficionts K ,. which were found to be 
0.78 in the former and 0.28 in the latter case. In the final 
stage of the investigation the existence of a radial impurity 


established by Spectrographic analysis. It was found that ina 
Specimon with a total impurity content of 0.0025%, the impurity 
concentration at the crystal axis was 0-0011%, incroasing to 
0.00198 and 0.0028% at a distance of, respectively, 4 and 6 mm from the 
axis. G.V, Indenhaum, B.M.Lipshits,A.G,Dvortsan and V.B.Zermovyy carried out tha anal- - 
yses. There are 7figures and 13 references: 10 Sovict-bloc and ; 

3 non-Soviet=bloc. The three English-language references 

mentioned are: Ref. 1: wW.D. Lawsen, S. Nilsen ~- Preparation 

of Single Crystals - Butterworths Scient. Publ., Loncon, 1958; 

Ref. 6: M. Hansen, K.. Anderko - Constitution of Binary Alloys, 


McGraw-Hill Publ., N.Y.-Toronto-London, 1958; 
Card 3/7, 
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Ref. 7: L. Mondolfo - Metallography of Aluminium Alloys - 
Inst. of Met., London, 1943. ' 


ASSOCIATION: Institut tsvetnylkh metallov im. M.I. Kalinina 
(Institute of Non-ferrous Metals im. M.I. Kalinin) * 
SUBMITTED: ‘March 3, 1961 “Ige a , 


Fig. 4: 
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AUTHORS: Rozin, K.M., Vigdorovich, V.N. and Krestovnikov, A.N. 
Moscqw Pe Te Ee 
TITLE: sense oe continuous zone reerystallization 
PERTODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye 


tekhnicheskikh nauk. Metallurgiya i toplivo, 
no. 6, 1961, 56 - 73 


TEXT: The authors point out that existing methods of zone- 
refining are discontinuous and inefficient since “dirty” ends 
are produced. Suggestions for continuous processes (Ref. 1: 
W.G. Pfann - J. Metals, 1954, v.7, no.2, p- 297; Ref. 2; 

W.G. Pfann - Zone Melting, New York-London, 1958) have 
evidently not been followed by realization, probably for X 
theoretical rather than practical. reasons. Other proposed 
methods for improving the ordinary process by removing the 
contaminated melted zone after its first passage through the 
ingot (Ref. 4: Aleksandrov, B.N., Verkin, B.I., Lifshits, I.M. 
and Stepanova, G.I. - FMM, 1956, ve2, no. 1, p-105; Ref. 5: 

H. Henker - Z.Erzbergbau und Metallhtittenwesen, 1960, v-15, 

no. 9, p50) do not solve the problem of intensifying the 
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process, The authors describe their method for continuous 

zone recrystallization, which both effectively Separates the 
Compounds and has a high productivity. These characteristics 
are obtained by diluting the melted zone at the last section 

of the Separating part of the column, with Simultaneous 

renioval of the melted zone at the end of each Pass through a x 
Special opening in the column. The vertical column is topped 

by a feeder Supplying material of the initial composition to the 
receiver part of the column. Below this is the Separating part 
of the Column, where the material has undergone one or more 
wurifying cycles in the usual inanner. This part ends in an 
outlet. The basic equation for the region of the last fused 
Zone is: k 


H- x 


Cc = Cc, os (c) es KC, ) 


(2) 


is the distance of the point Considered from the outlet, 
the height of the Separating part, 


the impurity concentration at point x ’ 
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the impurity in the initial material, 


the distribution coefficient, 

the length of the fused zone (length equivalent to 
volume with the constant cross-sectional area assumed). 
pases the distribution of impurities is given by: 


m 
GORE? 2 kD chr -w)™* (1g mg p) (3) 


where p is the whole number of lengths # in the ingot, 


enet is the impurity concentration in the m-th section 


of the ingot after the (n+1)-th pass (m being the 
Serial number of the section in the direction of 
movement of the Zone), 


is the average concentration in the i-th section 
after n passes of the melted zone. 
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Fig. 4& shows the c/c ratio as a function of x for various 


values of n for the indicated values of the parameters (M is 
the length of the empty "plug" in the column). The wavy nature 
of the limiting curve, (i.e. the curve pertaining to high values 
of n) is due to the specific nature of the continuous process. 
Variations in k and ff have the greatest effect on impurity 
distribution but the more efficient purification obtained by 
increasing MN leads to a corresponding decrease in productivity. 
Even without allowing for this effect of "dirty ends" in the 
ordinary process, its effectiveness is greatly exceeded by that 
ef the proposed continuous process (e.g. by a factor of 35 for 
n = 16). The productivity W is defined by: 
as vps 
Wo Gvecwemueos (7) 
1+ H/T\ 


where v is the crystallization velocity, 
s the colunn cross~sectional area. 
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The useful yield of purified material n is expressed by: 
1 


1--—— 7 
bt t/n (8) 


The authors recommend the following procedure (purification 


coefficient Ky and the L 7(1\ value associated with the yield 


of purified product) for designing a continuous-zone refining 
column: 1) calculate or find empiricaily the purification 
coefficient Ky for any column with the required k and 


values; 2) find Ho/My from: 
oe 
No Myles Ky 
3) find M, from the {/M ratio; 4) (the height 
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(9) 
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of the separating part) from H/t], ; 5) find the receiver 


height (1 ei. (); 6) from design considerations choose the 


number of heaters pj; 7) select, from experimental data, v 
and s to determine productivity; In practice, the column 
could be of many form including (since some inclination is 
permissible) simple and complex spirals. The target of the slope 
of a turn must be greater than a/2t for spirals, where d_ is 
the diameter or vertical dimension of the cross-section. Heater 
design is important and many types are possible; good control is 
obtained with rotating heaters, and heat-exchangers can be used. 
The authors studied the process with naphthalene in the simplest 
type of column - Fig. 8 (1 - vertical support; 2 - cantilever; 

3 - column; 4-6 - movable heaters; 7 - support; 8 - cable; 

9 - pulleys; 10 - drum; 11 - motor; 12 - reduction gear; 

13 - bearing; 14 ~ opening for removing the melted zone; 

15 ~ outlet). A magnetic clutch was incorporated, facilitating 
complete automation. The transparent column (molybdenum glass) 
enabled following the behaviour of the added impurities 
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(0.2 - 0.5 wt.% alizarin, methyl-red or methylene blue). The 
feeder was 30 - 80 mm in diameter, 50 - 100 mm high, the 
corresponding figures for the separating part being 10 - 15 

and 200 - 500 mm. The best outlet diameter was 7 - 9 um. The 
three column heaters and those on the feeder and the tube from 
the opening 14 were controlled independently. No separation 
of components occurred at crystallization velocities over 

24 mm/hour; below 6 mm/hour completely colourless naphthalene, 
mainly in the form of unstable single crystals, was obtained in 
a single pass. The higher limit is due to bending of isotherms, 
leading to a funnel-shaped crystallization front; improvement 
is possible. The cooling velocity largely determines the 
approach of the transformation to equilibrium and is given by 
the product of crystallization velocity and the axial tempera- 
ture gradient. These conceptions are capable of extension to 
any cases of crystallization. The form of the melting front 
forming the upper boundary of the tpnlug" is also closely related 
to the effects considered and plays the part of a criterion of 
the homogeneity of the material in the column. Longitudinal 
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temperature distribution in the region of the zone was measured 
with a copper-constantan thermocouple of 30 u diameter, Fig. 1l. 
There is appreciable mixing in the continuous process due to 

the kinetic energy of drops falling through the "plug" fron the 
melting front. Mixing can be increased by rotation of the 
column about its own axis through 5 - 15 , stopping it sharply. 
Another feature of the process is that, when the crystallization 
front is horizontal, there will be no concentration gradient 
along the front, even with a considerable axial concentration 
gradient. The crystallization front was found to be little 
affected oy changes in conditions, being protected by the melted 
zone which acted to damp-out the effects. The authors point out 
that their process is suitable for in-line use in production 
processes and complete automation. Its applicability can be 
extended by addition of "third components", which can alter the 
distribution coefficient and by the use of several continuous 
columns arranged to form a cascade. The continuous zone- 
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recrystallization method can also be used in physicochemical 
researci, particularly to study reaction of components by 
determining distribution coefficients and investigation of phase 
composition and sequence of phase changes in the crystallization 
of binary and tore Font ex systcns. 

There are 12 ficures, find 5 references: 1 Sovict-bloc and 

4k non-Soviet-bloc. The three Enslish-language references 
tuentioned are: Refs. 1-2 (quoted in text; Ref. 3: H. Reiss - 
J. Metals, v.6, no.9, 1954, 1053. 


ASSOCIATION: Institut tsvetnykh metallov im. M.I. Kalinina 
Institute of Non-ferrous Metals im. M.I. Kalinin) 


SUBMITTED; March 16, 1961 
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VIGDOROVIGH, V.N. VOL'PYAN, A.Yo, (Moscow) 
Relation between distribution coefficients expressed through the con- 
centrations of the various components. Zhur. fiz. khim. 35 no.3:643-646 
Mr '61, (MIRA 14:3) 


1. Institut tsvetnykh metallov im. M. I. 
(Phase rule and equilbrium) 
(Solution(Chemistry) ) 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859720006-3" 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859720006-3 


2651);3 
3/076 is {03 5/008 /006/016 
1HIg 
24,7300 alrao UID: B101 
AUTHORS: Vigdorovich, Vv. N., Rozin, K. Mo, and Krestovnikov, A. N. 
TITLE: Study of the rate (intensity) of phase transformations 


PERIODICAL:  Zturnal fizicheskoy khimii, v. 35, no. 8, 1961, 1752-1758 


TEXT: The term "rate (or intensity) of crystallization" is defined as in- 
crease in crystala of the solid phase g referred to the temperature change. 
Thus, it holds for the intensity 1.# -dg/dt (1). This relation may be 
‘applied to any phase transformation taking place in a temperature interval. 
The authors start from a phase transformation 8 a in a phase diagram, the 
heterogeneous domain of which ia limited by the lines L, (t) and L(t 


(Fig. 1). For the portion of phase a at +t" and t! they derive: 


g" = bia" /a"be, and g! w« bid! /a'bt, The following fundamental equation is 
found for the intensity of pheee transformations: 


. e(L, (t)— 2, (8)] + 1) EE) = L0 L, (8) (2) ‘ 
= _ - unk =) 
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Here, o denotes the concentration of the second component in the melt, 
u(t) and Lh(t) are the temperature-differential quotients of the lines 


that limit the heterogeneous domain. The applicability of Eq. (2) to 

_ geveral special cases is diluetratgd: a) For a phase diagram with a simple 
eutectic, it holds: 1 -= -cL'(t)/L°(t) §3). For a straight liquidus: 
L(t) = -kt +b (4), and 4 = ke/(b - kt)* (5). On the liquidus line along 
the straight L(t) = -kt +b, it holds for the intensity function: 


1 mn k/o (6), since in this case c = -kt + b. Based on these equations, 


the authors discues the change of intensity which occurs with a change in 
temperature of the melt and a change in concentration of its second phase. 
It follows from Eq. (6) that foro Oit holds: i, +o. b) In the case 


of a concave course of the curve of the phase transformation, L(t)» O, ths 
"“{goerate line’ u(t) de | which touches the line L(t) of the 
t 


phase equilibrium: y (+) * ey y' 
into Eq. (3), and based on y(t) = -iL 
minimum ntensi fy on the boundary Of the phase equilibrium: 

L(t)" = [Lt(+)}*/u"(t) (8). “For o-= constant, the changes of i are derived - 
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} » L'(t) (7). By substituting Eq. (7) 
(+)/L'(+), the authors obtain for the 
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as a function of temperature. c) For a phase diagram that represents the 
equilibrium of two solutions, the authors write down: 
r¢t) = a(1 - Bt)/fa + (1 - a)Bt] (12), where a is a parameter determining 
position and shape of the curve, and 8 is a scale factor. If coefficient 
@, corresponds to the curve L,(t), and coefficient a, to the curve Lo(t), 
then it holds: 

fe — flores (4 — Bt)" — (B6)*) — ayy (1 — Bey? 

Pe (ea — an) (80) — i} (13). 


+ nes ere ee 


This function becomes discontinuous for t = 0, t «= 1/8, and Gd, = dye The 


course of the intensity function is discussed for several values of a and 


Gos The analytic method developed is suggested for solving practical 
tasks in connection with crystallization processes, physico-chemical 


studies, material cleaning etc. There are 6 figures, and 5 references: 
4 Soviet-bloc and 1 non~Soviet-bloc. 


ASSOCIATION: Institut tevetnykh metallov im. M. I. Kalinina, Kafedra 


fizicheskoy khimii (Institute of Nonferrous Metals imenj 
Card 3/4 M. I. Kalinin, Department of Physical Chemis ry) 
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Rs E021/E635 
AUTHORS; Vigdorovich, V.N. and Rozin, K.M. (Moscow) 
TITLE: A method of determining the effective coefficients 


of distribution during zone refining 


PERIODICAL: Akademiya nauk SSSR, Izvestiya. Otdeleniye 


tekhnicheskikh nauk. Metallurgiya i toplivo 
no. 2, 1962, 63 - 65 
TEXT: Several methods of determining the effective 
coefficients of distribution during zone refining have been 
proposed up to the present time. These methods take into 
account the initial part of the ingot and in these sections 
the real distributions obtained do not correspond to the ta 
theoretical values. Also, these methods are not accurate 
enough. In the present paper a method for determination of ~ 


the effective coefficient of distribution is proposed using the- 
end section of the ingot and based on a large number of 
experimental determinations of the concentration along the 
length of the ingot after zone refining. With a large number 
of passes of the molten zone, the change in concentration of 
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impurities along the léngth of the ingot approaches the so- 
called limit distri tion, which obeys the exponential relation- 
ship givenby W. G. Pfann,('Zone melting",New York - London, 1958); 


C (x) = 


where C - impurity concentration at the distance x from the 
beginning of the ingot, C_ ~ initial concentration B tangent of 
the angle of the plot representing the function I1nC(x). The 
coefficient of the distribution can be determined from the ratio 


k = BL/ (eP4= 1) 


where {. is the width of the molten zone. If the coefficient 

B is determined experimentally the distribution coefficient k 
can be calculated. It was found that the function k ¢« BL,if 
plotted in the co-ordinates lgk - Bkis only slightly curved 

and within certain intervals can be considered linear, On the 
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basis of piece-wise linear approximation calculations ¢an 
be carried out with the error being of the order of bom 5%, 
Furthermore k can be determined from a graph expressing k as 
a function of B&,;The proposed method was used for quantitative 
estimation of the influence of preliminary filtration and 
degassing on the purification of aluminium by zone melting. 
fter zone refining aluminium ingots subjected to filtration 


showed more effective purification. The calculated vahe of 
the effective distribution coefficient was 0.78 in the experiment 
without filtration and 0.56 in the experiment with filtration. 

For degassed aluminium the removal of impurities by LZ” 
zoue ve.ining was somewhat worse. Experimental curves of the “— 


distribution confirm that for the end part of the ingot a 
linear relationship applies in accordance with Eq. (1) 

The behaviour of admixtures of silicon, copper ana magnesium 
which was also studied,was found to be similar. The limit 
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-a method of determing ...° 

the and 
distribution is attained/faster the smaller k/the shorter the 
ingoc. The described method permits determining k from results 
of analysis of the end portion only,where analysis for the 
impurities is simpler. 
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VIGDOROVIET-,.V.N. [Yigdorovich, V.N.]; VOLPTAN, 4.E. [Vol'pyan, A.Ye.] 
es ” Applying the crystallization methods to physicocherical analysis. 
Analele chimie 17 no.4:113-121 O-D '6é2. 
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8/137/62/000/006/088/ 163 
A160/A101 

AUTHORS : Krestovnikov, A..N., Vigdorovich, V.N- 

TITLE: The realtion between the smelting points of chemical elements and 


the shortest interatomic distance in their crystalline lattices 


PERIODICAL; Referativnyy zhurnal, Metallurgiya, no, 6, 1962, 1 - 2, abstract 
6111 ("Sb. nauchn, tr, In-t tsvetn, met. im. M, I. Kalinina", v. 33, 
1960, 421 ~ 430) 


TEXT: The graphical dependence of the smelting ‘points of elements on their 
atomic number is presented. New relations between the point of smelting Tsmelt 
and the shortest distance between the atoms a were found within individual groups 
of a periodical system. Four schemes of changing Tsmeit 19 relation to the mag- 
nitude of a are ‘proposed, It is shown that in monovalent and bivalent metals 
(bond due to the collectivization of s electrons) the Tsmelt decreases in propor- 
tion to an increase of a, For elements of transition groups (bond due to the 
excitation and. collectivization of s, p and d electrons) Tsmeit rises with in- 
creasing a, An increase of a leads to a decrease of Tgme1t For elements with 


‘e 
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covalent bonds (collectivization of the pairs of s and p electrons). A raising 
of a corresponds to an increase of Tsmeit For elements forming molecular lat- 
tices (bond due to the van der Waals forces), Discussed are cases deviating from 
the formulated schemes and with no striking differences between the various types 
of bonds, 


A, Babad-Zakhryapin 


[Abstracter's note; Complete translation] 
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GLAZOV, Vasiliy M.khaylovich; VIGDOROVICH, Vilenin Naumovich; 
KHRUSHCHEV, H.M., prof’; doktor tekim. nauk, retsenzents 
NOVIKOV, I.I., dots., kend. tekhn. nauk, retsenzent; 
ARKHANGEL'SKAYA, M.S., red. izd=vaj MIKHAYLOVA, V.V., 
tekhn. red. 


(Microhardness of metals] Mikrotverdost' metallov. Moskva, 

Gos, nauchno-tekhn.izd-vo lit-ry po chernoi i tsvetnoi metal- 

lurgii, 1962, 224 pe (MIRA 15:2) 
(Motals—Testing) (Hardness) 
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3/080/62/035/010/004/012 
b204/D307 
AUTHORS : Vigdorovich, V.Kh., Dapvoyd, T.1., Iordanskaya, N.A. 
C “AMayev "YOU. 

WL WLi: «a stucy of the distribution .of Ag admixtures in the 
crystallization methods of the purification of 
thallium : 

PERICDICAL: Zhurnal prikladnoy khimii, v. 35, no. 10, 1962, 
2165-2170 

eG The above subject was investigated in continuation 


of carlicr worl: concerned with the study of phenomena associated 

with the purification of ‘'1l from various metallic admixtures by 
crystallization methods, to dctermine the effectiveness of purifica- je 
tion in relation to the initial concentration of the impurity and : 
to the rate of purification, the amounts of «ag being varied between -~ 
0.25 and 5 x 10°%%. ‘the {1 crystals were extracted from the melt, 
contained in a graphite crucible, under a pressur.. of 10-4 mm Hg, 

and were 100 - 200 mua long and & - 10 ma in diameter. The rates of 
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3 /080/62/035/010/004/012 
“a study of the distribution ... b204/D307 


extraction, £, were mde 0.5, 1.0, and 2.0 m/min, the crucible 

being revolved at 25 rpm and the extracting wire at 50 rpm in the 
opposite direction. The metallic rods were zone-crystallized, un- 

der 05-free, dry No, and the distributions of ag along the rods 

were Cetermined after 5 uvasses, chemically (for < 1073% Ag) and by 

an isotope method (for > 10-34 ag). L.A. Radushkevich and 1.¥. 
Vlasovaya assistec in these determinations. “Effective distribution 
coofficients, k, (defined vy k = C/Cg (1 - g)K-1, where GC, is the vs 
initial concentration of .w and C is that at a distance g from the 
point at which crystallization front was started) calculated from a 
data obtained by these 2 methods, were in fair agreement. The re- 
sults are discussed, showing that k decreased with decreasing Co, 

and was lower for higher values of £. The effect of £ on k also 

became greater with cecreasing Cg. In practice, complete purilica- 
tion of TL from .gg admixtures, by extracting a crystal from the 

melt and zone-purification, is only effective when Co is low, 

(<$107°% ag); the c£ficiency of the process may be increased by lLow- 
ering the rate of crystallization, e.g. to 0.5 mm/min. ‘There are_ 

4 figures and 1 teble. 

SUBHTYTED : april 24, 1961 
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VIGDOROVICH, V.N.; VOL'PYAN, A.Ye. (Moscow) 
Application of crystallization methods in physicochemical 
analysis. Zhur. fiz. khim. 36 no.3:429-436 Mr '62, 

(MIRA 17:8) 
1, Institut tsvetnykh metallov imeni Kalinina, 
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NISEL'SON, L.A.; VIG CH, V.N.3 SERYAKOV, G.V. 


Interphase distribution of components in the low concentration 
region, Zhur, fiz, khim, 36 no.4:697~702 Ap ‘62, (MIRA 15:6) 


1. Gosudarstvennyy nauchno-issledovatel'skiy 1 proyektnyy institut 
redkometallicheskoy promyshlennosti i Institut tsvetnykh metallov 
imeni M.I.Kalinina. : 

(Systems (Chemistry)) (Phase rule and equilibrium) 
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5/020/62/144/001/023/024 
i 3124 /B101 


AUTEORS: ' Vigdorovich, V. N., and Nashel'skiy, A. Ya. 
ee 


Piel: Synthesis of compounds containing a volatile component 

PUSIODIC..L; <akademiya nauk SSSR. Doklady, v. 144, no. 1, 1962, 182-155 

“BAT; An attempt is described to use directional crystallization in the 

synthesis of indium phosphide from its elements, as an example for the 

synthesis of compounds exhibiting high dissociation pressure at their 

selting points. According to theoretical analyses (J. van der Boomgard, 

see below), the quaternary point in the equilibrium diagram of the sysven as 

consisting of the non-volatile component A (solid), the volatile component 

3 (vapor), tne solution of B in 4 (liquid), and the compound 43 (solid) 

in pressure-temperature-composition coordinates is found to correspond 

to low pressures (1 to 4 at) and to a low percentage of component 3B 

(in the melt) at temperatures near the melting point of component A. 

@hus, not only can the compound be synthesized, but also crystallization 

can take place from highly dilute melts at temperatures pelow the melting 
int of the compound when both pressure and temperature are only sligntiy 
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5/020/62/144/601 /023/024 
Synthesis of compounds containing 4 +-- B124/B1i01 


increased. Single crystals are obtained by incongruent erystal growin. 

wo basic techniques of directional crystallization are feasible: eitner 

vy building ‘up a temperature gradient (normal directional crystallization 

or extraction from melt), or by building up and shifting the high- 
temperature zone (synthesis by zone orystallization). In the former case, 
the crystallization front advanced 3 ma/nr toward higher temperatures, Reg 
whereas in the latter case, rates up to 25 ain/hr were obtained. Course- if 
grained semiconducting bars with a resistivity 4 » 0.05 ohmecm and a 


Hall constant Ry a 5300 cn’ /coul were prepared. “Microhardness values of 
463 (with 20 g load), 372 (with 40 ¢ load), 348 (with 70 g load), and 


345 xe fam® (with 100 g load) were obtained with mean arithmetic deviations 


o& 


of 26, 10, 9.5, and @.5 xg/mn® , respectively. The metnod described may 
also be used for purifying InP by zone recrystallization. She most 
important pnglish-language reference is: J. van der Boomgard, X. Schol, 
vhilips Res. Repes12,127 (1957). 
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